Supplementary Table S1  8 Supplementary Table S2  9 Supplementary Table S3  10 Supplementary Table S4  11 Legends for Supplementary Tables S5-S7 , and Figure source data (Excel files, provided separately) 12 Supplementary Table S8  13 Supplementary Table S9  14-22 Supplementary Methods  22 Supplementary References Figure S1. PBM fluorescence signal intensity versus SPR-PBM-determined binding affinities. Shown is the relationship of the median PBM fluorescence signal intensity over replicate probes (n=4) to the Kd values determined by the hybrid SPR-PBM approach for 673 Cbf1 binding sites. Values are shown for PBM experiments performed with the Cbf1 protein at 5 different concentrations. We see that the relative fluorescence intensities for binding sites in different affinity ranges are a function of the applied protein concentration -as would be expected from basic equilibrium binding theory. The strong dependence of relative fluorescence intensity on protein concentration motivated our approach to perform PBM experiments at different concentrations and fit saturation binding curves (Material & Methods) . Supplementary Table 4 for additional experimental details. (C) Median PBM probe fluorescence intensities versus Cbf1 binding affinities for GST-tagged Met28 binding to 673 Cbf1 sites in the presence of 6xHis-tagged Cbf1. Cbf1 sites identified in the promoters of Met4 regulon genes are highlighted according to Met4 regulon class designations. (D) Median PBM probe fluorescence intensities versus Cbf1 binding affinity for GST-tagged Met4 binding to 673 Cbf1 sites in the presence of 6xHis-tagged Cbf1. Cbf1 sites identified in the promoters of Met4 regulon genes are highlighted as in (C). See Supplementary Table 4 for additional experimental details. (E) Median PBM probe fluorescence intensities versus Cbf1 binding affinities for GST-tagged Met4 binding to 673 Cbf1 sites. Figure 4G ), was determined separately for the PBM probes in which the RYAAT is present in the different orientations shown in (A). The distribution of the enhanced recruitment values (ratio of PBM fluor. values) is shown for 5 PBM probes with RYAAT in the forward orientations (Column 1), for the reverse complement version of the same 5 probes (RYAAT will be in the reverse complement orientation for these probes) (Column 2), for 5 probes that do not have a recognizable RYAAT motif and show no enhanced Met4 recruitment (Column 3, 4). For Columns 3 and 4, since the Cbf1 site is palindromic, we randomly assigned the probes to either the forward or reverse complement orientation and show the score distribution of the probes and their reverse complement probes independently to demonstrate that the distributions are the same. Significance between score distributions (columns) was calculated using Welch's t-test (R statistical package, t.test). 7  9  9  8  35  36  5  150  150  6  290  300  3  1000  1100  4  4300  4500  1  17000  18000  2 26000 27000 Figure 4G (see also, Supplementary Table 4 ). Column 1 lists the gene name upstream of which the Cbf1 site was identified in the genome; when 2 genes are listed (e.g., A|B) they are divergently transcribed. Column 2 lists the class designations of Lee et al. (Lee et al, 2010) for the Met4 regulon genes. Column 3 lists the full 20 bp sequence used on the PBM to represent each site sequence. Column 4 lists Met4 recruitment strength scored as the ratio of the PBM fluorescence signals from a Met4/Met28/Cbf1 PBM experiment over a Met4/Cbf1 PBM experiment (to remove non-specific recruitment due to Cbf1 binding strength, as in Figure 4G ). Table S5 : SPR Probe sequences and K d values. Listed are the probe sequences used in the SPR experiments for Cbf1 and Met32. The SPR-determined affinity values for the two replicate concentration series (see Supplemental Methods) are listed. The primer sequence used in the biotinylation/double-stranding procedure (see Supplemental Methods) is also listed. Core binding site sequences for each factor are indicated within the probe sequence (bold underline). Table S7 . PBM data used to examine co-factor recruitment. (Excel Sheet 1). Listed are median probe fluorescence measurements (over 4 replicate probes) for multiple PBM experiments performed with varying combinations of the proteins Met4, Met28, Cbf1 and Met32. The binding site sequence (i.e. 20 bp variable sequence between probes) is listed. The 673 Cbf1 sites identified using the published universal PBM data (see Materials & Methods) have a Cbf_5b_* probe ID; the 685 Met32 sites similarly identified have a Met_5b_* probe ID. The proteins used for each experiment on listed at the top of each column (row 1), and the paper figure in which the data features is listed below (row 2). (Excel Sheet 2). Listed are data (same format as above) for experiments performed on an extended set of Cbf1 sites identified by searching all intergenic regions in S. cerevisiae (see Materials & Methods).
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Source data for Figure 6B: qPCR CT values for expression analysis. (Excel Sheet 1).
Provided is qPCR CT values for expression data shown in Figure 6B . 
CAATGGAGCCAAACAGTTGGTGGT * All primer sequences are shown in 5' to 3' orientation
Conc. Met32
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Supplemental Methods
TF Cloning and Preparation of Protein Samples.
TF Cloning: Full-length CBF1, MET32, MET28 and MET4 open reading frames were cloned into Gateway pDEST15 (N-terminal GST-tag) and pDEST17 (N-terminal 6xHis-tag) expression vectors. All clones were full-length DNA sequence-verified.
Purified GST-tagged Samples: Plasmids were transformed into BL21 (DE3) expression strain of E. coli (New England BioLabs). Overnight bacterial culture (5 mL) was diluted into 1 L LB (10 g BACTO Tryptone (BD); 5 g BACTO Yeast Extract (BD); 10 g NaCl; pH 7.5) and grown to OD 0.6 (600 nm visible light). Protein expression was then induced with 1 mM isopropyl β-D-1-thiogalactopyranoside (IPTG) for 3 hours at 37ºC. Cells were pelleted by centrifugation @ 12,000 rpm for 10 min and stored at -20ºC. Each pellet (from 1 L culture) was thawed in 15 ml lysis buffer (150 mM Tris-HCl, pH 8.0; 150 mM NaCl; 2 mM dithiothreitol (DTT); 1 tablet complete Mini, EDTA-free protease inhibitor cocktail (Roche, #11 836 170 001); 50 uM C 4 H 10 O 6 Zn (zinc acetate); 1 mg/ml chicken egg white lysozyme (Sigma, # L6876)) and subjected to two freeze-thaw cycles in dry ice/ethanol. To digest DNA, to each 15 ml lysis solution was added 10 uL recombinant, RNase-free DNAse I (Roche, #04 716 728 001, 10 U/ul), 30 uL 1 M MgCl 2 , and 2 mL 10% Triton X-100, and digested at room temperature until solution was runny (~1 hr). Solutions were centrifuged at 12,000 rpm for 25 min at 4ºC, and supernatant was applied to a 1 ml GSTrap TM FF affinity column (GE Healthcare) at 0.5 ml/min and 4ºC using an AKTA prime plus FPLC (GE Healthcare). Protein was eluted from the column with 50 mM L-Glutathione reduced (Sigma) at 1 ml/min. Samples were then concentrated by centrifugation using Amicon Ultra (10K) filter devices (Millipore) and stored in 10% glycerol at -80ºC. Protein concentrations were determined by standard Bradford assay using Coomassie Plus Protein Assay reagent (Thermo Scientific): GST-Met32 (45 uM); stock concentrations of the purified proteins were determined to be as follows: GST-Cbf1 (43 uM); GST-Met4 (5 uM).
IVT-produced Samples: Samples (6xHis-Met28, 6xHis-Cbf1, 6xHis-Met32) were produced by in vitro transcription and translation using the PURExpress kit (New England BioLabs) following the manufacturer's protocol. Concentrations of 6xHis-tag proteins were estimated by comparison with known standards in a Coomassie-stained denaturing protein gel.
Protein Binding Microarray (PBM) Experiments and Analysis. Custom-designed oligonucleotide arrays (Agilent Technologies, Inc.) were converted to double-stranded DNA arrays by primer extension and used in PBM experiments essentially as described previously Bulyk, 2006, 2009) . For PBM experiments used in the hybrid SPR-PBM approach used to determine binding affinities (K d values), purified GST-tagged protein (Met32 or Cbf1) was applied to the microarray at eight different concentrations ( Supplementary Table 1 ). Met32 or Cbf1 protein samples were incubated on microarrays for 1 hr in binding buffer (phosphate buffered saline (PBS): 137 mM NaCl, 2.7 mM KCl, 100 mM Na 2 HPO 4 , 2 mM KH 2 PO 4 ; 0.2 ug/ul bovine serum albumin (BSA) (New England BioLabs #B9001S); 0.3 ng/ul salmon testes DNA (Sigma, #D7656); 2% non-fat dry milk (Stop & Shop brand); 0.02% Triton X-100; 2% glycerol, 3 mM dithiothreitol (DTT), pH 7.4). Protein-bound arrays were then washed and stained with 0.05 mg/ml Alexa-488conjugated anti-GST antibody (Invitrogen, #A11131, 2 mg/ml) for 20 min. For PBM experiments assessing Met4 recruitment (Figure 4) , protein samples were applied in the ratios indicated in Supplementary Table 4 . Protein samples were incubated on the microarray for 1 hr in binding buffer (130 mM KC 5 H 8 NO 4 (monopotassium glutamate); 4 mM KCl; 12 mM NaHCO 3 (sodium carbonate); 0.8 mM MgCl 2 ; 0.2 ug/ul BSA (New England BioLabs, #B9001S); 0.3 ng/ul salmon testes DNA (Sigma, #D7656); 2% non-fat dry milk (Stop & Shop brand); 0.02% Triton X-100; 2% glycerol; 3 mM dithiothreitol (DTT), 10 mM Tris-HCl; pH 7.4). Protein-bound arrays were then washed and stained with 0.05 mg/ml Alexa-488-conjugated anti-GST antibody (Invitrogen, #A11131, 2 mg/ml) for 20 min.
Agilent 8x15K format customizable array platform, which has eight separate chambers per slide, was used for all experiments (Agilent Technologies, Inc.; AMADID # 028293 and # 024623). All PBM experiments were performed either on a fresh slide or a slide that had been stripped exactly once (Berger et al, 2008) . DNA probe sequences on the arrays are provided in Supplementary File 1. Each unique probe sequence was included on the array in both orientations (i.e., forward and reverse complement) at 2 replicate spots for each; probe fluorescence values are median values over these 4 measurements.
Microarray scanning, quantification, and data normalization were performed using GenePix Pro ver. 6 (Axon) and masliner (MicroArray LINEar Regression) software (Dudley et al, 2002) as previously described (Berger et al, 2006 (Berger et al, , 2009 . Graphical sequence logos were generated using enoLOGOS (Workman et al, 2005) .
Surface Plasmon Resonance (SPR) experiments. Surface Plasmon Resonance (SPR)
experiments were performed on a Biacore 3000 instrument. Biotinylated oligonucleotides were immobilized onto a Sensor Chip SA (GE Healthcare). Serial concentrations of protein samples were diluted in running buffer (see below) and applied to the Sensor Chip. Equilibrium K d values were determined using Scrubber2 software (BioLogic Software) using the Kinetics fitting option.
Generating biotinylated dsDNA oligos: 60 bp biotinylated dsDNA oligos (listed in Supplementary Table 5 ) were generated by primer extension using 60 bp ssDNA oligos (IDT) and biotinylated primers (IDT). Primer extensions were performed in 50 uL volumes: 5.0 uL 10x ThermoPol Reaction Buffer (New England BioLabs, #B9004S); 1.6 mM dNTPs; 8 uM biotinylated primers (IDT); 8 uM ssDNA oligo (IDT, standard de-salting); 0.5 uL Bst DNA Large Fragment @ 8000 U/ml (New England BioLabs, #M0275L). Primer extension protocol: Heat to 95 ºC for 3 min; Cool to 60 ºC (0.1 ºC per second); Hold at 60 ºC for 90 min. Clean primer extension with Qiagen MinElute PCR Cleanup kit (Qiagen). Final DNA concentration was determined by NanoDrop machine.
Immobilization of biotinylated dsDNA oligos: Immobilization buffer (10 mM HEPES, pH 7.4; 150 mM NaCl, 0.004% Triton X-100; 0.2 micron filtered and de-gassed) was passed over the flow cell at a flow rate of 100 uL/min. Three pulses of 100 uL conditioning buffer (1mM NaCl; 50 mM NaOH) were applied to the cell. The flow rate was reduced to 10 uL/min, and the biotinylated, dsDNA oligos (0.05 ng/ul) were applied using the Manual Injection option until 30 response units (RU) was reached. Flow cell 1 was conditioned but left blank as a negative control cell.
Binding experiments. Protein samples were applied to the Sensor chip (all four cells in parallel) at a series of concentrations: Met32 (0.34, 1.35, 5.4, 21.4, 85 and 340 nM) and Cbf1 (0.64, 2.6, 10.3, 41.3, 165, 660 nM). Each concentration series was performed twice. Samples were diluted into running buffer (10 mM Tris-HCl, pH 7.4; 3mM dithiothreitol (DTT); 0.2 mM ethylenediaminetetraacetic acid (EDTA), 0.02% Triton X-100; 120 mM NaCl; 10% glycerol; 0.2 micron filtered and de-gassed), kept on ice until just prior to use, and applied at 25 uL/min using the KINJECT option (250 uL samples/ 150 second dissociation phase). Bound protein was removed from the Sensor chip between each separate sample concentration using the following chip regeneration cycle: (1) 6 uL 1 M NaCl at 25 uL/min; (2) 6 uL 0.1% SDS at 25 uL/min; (3) (to wash out SDS) 300 uL running buffer at 100 ul/min. Determining K d values from SPR data. SPR datasets were processed using the Scrubber2 software (BioLogic Software). A single equilibrium K d value was determined for each concentration series (see above) by fitting a binding model (Kinetics fitting routine in Scrubber2 package) to all response curves of the series in parallel -not independently. Off-rates (kd) were fit to the dissociation phase of the response curves, this values was then fixed and the on-rate (ka) was fit (ka/kd option). The equilibrium K d values is the ratio kd/ka. The km/ka/kd fitting routine, which accounts for mass transport issues, gave nearly identical results.
Hybrid SPR-PBM Approach for Determining K d Values.
PBM experiments were performed for purified GST-tagged Met32 and Cbf1 as described above. Experiments were performed at 8 different protein concentrations ( Supplementary Table 1 ), thus for each individual microarray spot we have 8 separate measurements. An equilibrium binding relation was fit to the 8 fluorescence measurements to determine a PBM-derived Kd value for each microarray spot (see below section Binding Theory and Kd Parameter Estimation). Each individual probe sequence is present at 4 separate spots on the arrays; our final PBM-determined Kd value for a probe sequence (i.e. binding site) was the median of these 4 replicate values that were each fit over 8 fluorescence measurements. For the subset of probe sequences for which we determined both PBM-derived Kd values and SPR-determined Kd values we determined the best linear fit for the natural log Kd values (i.e., the binding energies) (see Figure 1 ). The linear regression parameters calculated for the binding energies (kT units) were: ( Figure 1B 
Generating Yeast Strains
Wild-type and RYAAT-mutant promoter constructs were inserted upstream of the native LYS2 gene in S. cerevisiae (yMT-2450 strain (Lee et al, 2010) ) ( Figure S5A ). Initially a complete URA3 knockout was made by recombination with a KanMX (pRS400 plasmid, compliments F. Winston), transformants were selected on YPD media containing 0.5 mg/ml G418 (see below). Promoter constructs were then inserted upstream of the native LYS2 gene using a two-step procedure: (1) URA3 (pRS406 plasmid, compliments F. Winston) was integrated immediately upstream of the LYS2 gene, transformants were selected using Uracil-deficient media (see below); (2) promoter constructs were then integrated by replacement of the URA3 gene, transformants were selected using 5-FOA containing media (see below). The inserted promoter constructs displace the native LYS2 promoter (i.e., in the 5´ direction relative to the gene) and do not remove it. Primer sequences needed for each step are provided (Table S8 ). Wild-type and mutant promoter regions for YHR112C and MET14 (Figure 6A, Figure S5B ) were constructed by gene synthesis (GenScript). Promoter regions were synthesized, flanked by 45-bp homology arms for targeting to the LYS2 locus (the same homology arms as used for URA3 cassette targeting were used, see Table S8 ), and further flanked by EcoRI digestion sites for liberating the promoter fragment from the pUC57 vector. For transformation into yeast, linear promoter fragments were generated by EcoRI digestion (NEB #R0101S) of the pUC57 plasmids, and cleaned using Qiagen PCR-cleanup kits. The high-efficiency transformation protocol of Gietz et al. (Gietz and Woods, 2002) was used for all transformations.
Media Recipes. YPD media with 0.5mg/ml G418: 5 g Bacto Yeast extract (BD,#212750), 10 g Bacto Peptone (BD,#211677),10 g Difco Agar (BD, #214530), 250 mg G418 (Invivogen, #ant-gn-1), water to 500 mL. Uracil-deficient media: 3.35 g Yeast nitrogen base without amino acids (Sigma, #Y0626); 0.95 g Yeast synthetic drop-out medium supplement without Uracil (Sigma, #Y1501-20G); 50 mL 20% glucose; 10 g Difco Agar (BD, #214530), water to 500 mL. 5-FOA media: 3.35 g Yeast nitrogen base without amino acids and Ammonium sulfate (Himedia, #M151); 0.7 g Yeast synthetic drop-out medium supplement without Uracil (Sigma, #Y1501-20G); 25 mg Uracil (); 2.5 g Ammonium sulfate (Sigma, #A-4418); 0.5 g 5-Fluoroorotic Acid Monohydrate (5-FOA) (USBiological, #F5050); 50 mL 20% glucose; 10 g Difco Agar (BD, #214530), water to 500 mL
Gene Expression Experiments.
Gene expression was examined under conditions of low-sulfur growth as described in Lee et al. (Lee et al, 2010) . Note that all expression experiments were performed with wild-type and mutant promoter constructs integrated into the genome upstream of the native LYS2 gene (plasmid reporter constructs were not used). 10 mL liquid cultures in minimal B-media (Cherest and Surdin-Kerjan, 1992) with 0.5 mM methionine were inoculated and grown overnight at 30˚C/200 rpm. The following day, 50 mL cultures in minimal B-media with 0.5 mM methionine were inoculated to an initial density of OD 660 =0.04 and grown ~5-6 hours to a density of OD 660 =0.3. 10 mL aliquots for time t=0 time-point were taken, cells were pelleted (3000 rpm/5 min) and snap frozen on dry ice. Remaining 40 mL culture was filtered (0.45 µM filter, Millipore #HVLP04700), cells were washed twice with pre-warmed minimal B-medium without sulfur (i.e., no methionine), re-suspended in pre-warmed minimal B-medium without sulfur, and grown for 2 hours at 30˚C/200 rpm. A final time-point aliquot was taken at 2 hours.
RNA was extracted using an hot-phenol approach. Frozen cell pellets were re-suspended in 400 µL TES and 400 µL phenol:choroform:isoamyl alcohol (Ambion, #9732), vortexed for 10 seconds and incubated in a multi-vortexer at 65˚C/600 rpm for 60 minutes. Samples were vortexed (10 seconds) at 20 minute intervals. Samples were centrifuged 13,000 rpm for 15 minutes at 4˚C, and aqueous phase removed. An additional phenol:chloroform extraction was performed to further clean sample. To the resulting aqueous phase, we added 200 µL TE (pH 8.0) and 400 µL chloroform, vortexed 10 seconds, and centrifuged 13,000 rpm for 10 minutes at 4˚C. Nucleic acid was precipitated by ethanol precipitation overnight at -20˚C. Genomic DNA was digested using TURBO RNAse-free DNAse (Ambion, #AM2238), and the sample was again cleaned by phenol:chloroform extraction followed by ethanol precipitation. cDNA was made from 1.2 µg of RNA using RETROscript (Ambion, #AM1710) and random decamers as primers. Transcript levels at time-points t=0 and t=120 min, for both wild-type and RYAAT-mutant promoter strains, were measured by qPCR. PerfeCTa SYBR Green for iQ (Quanta BioSciences) was used to measure amplification on a Bio-Rad iCycler (two-step protocol: 40 cycles of 95˚C for 30 sec and 60˚C for 30 sec).
Induction of LYS2 reporter gene driven by wild-type and RYAAT-mutant promoters was determined by comparing expression levels at time-points t=0 and t=2 hours. Quantitative PCR (qPCR) CT values for each sample were normalized to TDH1 (i.e., yeast GAPDH), and induction efficiency was determined by induction levels of endogenous YHR112C and MET14. All measurements were performed in biological triplicate (i.e., 3 independent induction experiments) and technical triplicate (i.e., 3 independent PCR reactions).
Binding Theory and Kd Parameter Estimation
In the PBM experiment the protein molecules are in equilibrium between those free in solution and those bound to the DNA oligomers covalently attached to the microarray slide. We describe this equilibrium situation using the standard solution binding relation shown below (Equation 1). Equation 1 describes the binding of the protein to the i th microarray spot. Here, 'spot' refers to the localized ensemble of identical dsDNA oligomers with a specific DNA sequence. We refer to the amount of protein bound at a spot as a 'concentration' to remain consistent with the solution formalism that we are using to describe the binding; however, in reality, it describes some effective concentration used to describe the number of molecules bound to the DNA at the microarray surface. 
! P T : Concentration of total protein applied to PBM ! P B : Concentration of protein bound to all spots
Here we see a deviation from the standard binding relation. The free protein in the equation is the difference of the total protein and the protein bound to all spots, not just spot i, as each spot is in equilibrium with the same pool of protein during hybridization. We can re-arrange (3), and rewrite it in terms of a sum overall spot intensities as follows.
This relation describes the binding to each spot in terms of fluorescence intensities.
Performing multiple PBM experiments at multiple concentrations will result in fluorescence intensities that define many thousands of saturation binding curves -one for each spot. Fitting the relation in (4) to fluorescence values from experiments performed at multiple concentrations will allow binding constant (Kd parameter) to be determined for each spot. Three parameters need to be defined for each spot: Kd, F M and a. However, a is the same for all spots on the array and therefore we essentially have only two parameters to describe the binding relation for each spot.
In practice, we did not find that the parameter a affected the correlation with the SPR/Biacore data (data not shown). Therefore, we chose to set a=0 for our final analysis. However, there was a range of values for a which provided different Kd estimates, but equivalent correlations with the SPR/Biacore data (and the MITOMI data for Cbf1, Figure 1D ). With a non-zero a parameter our Kd estimates are lower and closer to the values measured by SPR/Biacore. For example, fitting Cbf1 data with a=0 our Kd estimate for the lowest affinity sequences is ~1 uM, but with a=0.0008 the Kd estimate ~ 300 nM (beyond this value of a we get negative, non-physical values of free protein). As this adjustment of a between 0 and 0.0008 did not affect the linear relation for the log Kd values (as in Figure 1 ), for simplicity we chose to set a=0. However, it is likely that there is a slight reduction in the free protein levels due to the binding of protein to the microarray, and that this effect will perturb our final PBM-determined Kd estimates (see extended discussion below: Possible Explanations for the non-zero intercept value in Figure 1 ). Setting a=0 the binding relation simplified to the standard binding relation:
Further, we found that the best agreement with the SPR/Biacore data resulted when a constant F M value was used for all spots (data not shown). Therefore, in our final analysis we determined F M for each experiment as the median fluorescence values for the brightest 500 spots at the highest protein concentration examined. This leaves only the Kd parameter as a free parameter.
The Kd parameter for each spot was then estimated for each probe sequence by minimizing the following log likelihood estimator for each spot. Minimizations were done in Matlab with the fminsearch function. 1) Choice of parameter 'a': As described above, for simplicity we set the parameter a=0 to simplify the fitting. However, nonzero a values are consistent with our data and result in Kd values that have equally good linear relations to SPR-& MITOMI-measured values, as in Figure 1 . However, even with manually adjustment of this parameter our PBM-determined Kd values remain high. For example, for our Cbf1 data set setting a=0.0008 (the highest that can be done without resulting in non-physical negative free protein values) the Kd estimates are ~300-fold too high (300 nM vs 1 nM for highest affinity probe sequence).
2) Lowered free protein concentration (chemical potential) due to adsorption to glass slide:
A further effect may be due to the amount of free protein in solution being lowered due to protein adsorption to the glass slide surface. This would result in higher estimated Kd values. 3) Energetic cost of binding in proximity to glass slide. We have seen that there is a dependence on the fluorescence intensities with the proximity to the glass slide, and that the magnitude of this effect is protein dependent (data not shown). This suggests an energetic cost associated with binding to different positions, or depths, on the PBM oligomer. Possible reasons for this are steric effects that result from the proximity to the glass slide or to penetrating into closely assembled DNA oligomers. As all our DNA sites are at a constant position in oligomers with respect to the glass slide we expect some constant energetic cost for all sites, this would result in an over-estimation of the Kd values by a constant fraction.
4) Washing of the PBM slide during the PBM experiment (see section below).
Possible Explanations for slope unequal to 1 in Figure 1 (i.e. difference in relative Kd values determined by different methods): Constant energetic costs of binding to the PBM,or deviations in the amount of available free protein in our PBM experiments (as discussed above) would be expected to result in an over estimation of the Kd values by a constant fractoin; however, it would not be expected to effect the relative Kd values. In other words, these issues should effect the intercept in the fitted line, but not the slope. There are several possible effects that might contribute to deviations from a slope equal to 1 in Figure 1. 1) Experimental differences. Comparing the PBM-determined Kd values for Cbf1 against those determined by SPR ( Figure 1C ) and the MITOMI approach ( Figure 1D) we see that the slope is greater than one for the SPR comparison (1.2 +/-0.11), although only fractionally, and less than one the MITOMI comparison (0.78 +/-0.02). Therefore, each approach leads to some deviation in these relative Kd values. 2) Washing of the PBM slide during the PBM experiment. To remove non-specifically bond protein from our arrays wash steps are performed (see Methods section above on performing PBM experiments). If the amount of protein that washes of during this process is proportional to the fluorescence (as we might expect if it is governed by the equilibrium binding off-rate Koff, where Kd = Koff/Kon) then we would expect no effect on the estimated Kd values as the saturation curve (i.e. binding curve) characteristics would be unchanged, the fluorescence intensities would simply be smaller. However if this occurred and we still enforced the constant maximum fluorescence value, Fm, for all spots in our fitting routines we should expect that the relative Kd values would increase as the Kd values for lower affinity spots (with faster off rates) would be preferentially over estimated.
But we see a decrease in the relative Kd values for our Met32 data and our Cbf1 comparison to MITOMI-determine values (i.e. slope < 1, Figure 1B, 1D) . 3) Binding to DNA affixed to microarray. The binding of proteins to the glass slide may not be well approximated with the solution binding formalism that we have employed. We know that there are steric effects that result from the proximity of the protein to the glass slide, but would not expect these to effect the relative Kd values (discussed above). However, it is possible that some unaccounted for physical process related to the binding to DNA affixed to the glass slide preferentially effects the on-or off-rates, resulting in the observed alterations in relative Kd values.
Scoring Genes by Probability that TF is bound to Promoter. SPR-PBM-determined K d values were used to score genes by estimating the probability that the transcription factor is bound to at least one binding site in the gene's promoter region. Promoters regions for each gene were determined as the DNA sequence upstream of the transcription start site extending either to the next gene or to a maximum length of 1500 bp. This approach has been previously used by Granek et al. (Granek and Clarke, 2005) to relate K d values, in an equilibrium thermodynamic manner, to the regulation of yeast genes. For each site 'i' in the promoter region, the probability that the site is bound by the transcription factor (TF) can be expressed as: The probability that the promoter region is not bound at any sites can be expressed as: ) 1 ( _ i i binding no p P ! " = product over all sites 'i' (9) Then the probability that the promoter is bound to at least one site in the promoter is: 
Nuclear concentrations of Cbf1 and Met31/Met32 were set using the approach described previously by Granek et al. (Granek et al, 2005) where protein concentrations are set to be equal to the highest-affinity binding site known for that particular protein; we used [Met32] = 10 nM and [Cbf1] = 1 nM for results shown in Figure 3 .
Sensitivity of gene score (probability) to protein concentration: To assess the sensitivity of the AUC values reported in Figure 3 to this single free parameter -protein concentration -we calculated the AUC values for each Met4 regulon gene class over a broad range of concentrations ( Supplementary Table S9 ). The results for the Met31/Met32 protein remain basically unchanged. . For Cbf1, the AUC values for Class 2 and Class 3 genes increase at higher Cbf1 concentrations, indicating the presence of additional lower affinity Cbf1 sites. However, the values for the Class 1 regulon genes, those most dependent on Cbf1 for regulation, remain essentially the same. Therefore, the conclusions described in the paper remain robust to changes in this parameter.
